Amadori-glycated albumin in diabetic nephropathy: pathophysiologic connections.
Amadori-glycated albumin in diabetic nephropathy: Pathophysiologic connections. Nonenzymatic glycation of proteins represents a major mechanism by which hyperglycemia leads to diabetic renal disease. Recent research has shown that Amadori-modified albumin, the principal glycated protein in plasma, elicits pathobiologic effects in cultured renal cells that are identical to those of high ambient glucose. When added to the incubation media of glomerular mesangial and endothelial cells, glycated albumin stimulates protein kinase C (PKC) activity, increases transforming growth factor-beta (TGF-beta) bioactivity, and induces gene overexpression and enhanced production of extracellular matrix proteins. These cellular events, whereby PKC-mediated TGF-beta activation leads to increased matrix expression, are inextricably linked, and they form the central tenets of a pathophysiologic connection between glycated proteins and diabetic nephropathy. In vivo studies further corroborate the role of glycated proteins in the pathogenesis of diabetic nephropathy. Reduction or neutralization of glycated albumin in the db/db mouse model of type 2 diabetes significantly ameliorates the proteinuria, renal insufficiency, mesangial expansion, and overexpression of matrix proteins. In human type 1 diabetes, the plasma-glycated albumin concentration is independently associated with the presence of nephropathy. Abrogating the biologic effects of increased glycated albumin has novel therapeutic potential in the management of renal complications in diabetes.